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SUMMARY 

An  attempt  was  made  to  prepare  a specific  heterologous  rabbit  antimouse  T cell 
antiserum  tanti-MTLA)  by  absorbing  rabbit  antimouse  thymocyte  globulin  ( AT(i l 
with  spleen  cells  from  BALB/c  TVBV  mice.  Cytotoxicity  data  showed  that  whereas 
ATG  was  cytotoxic  to  both  T and  B cells.  anti-MTLA  was  highly  cytotoxic  to  only  T 
cells.  Whereas  spleen  cells  treated  with  ATG  and  complement  (C)  failed  to  respond  in 
all  assays  studied,  spleen  cells  treated  with  anti-MTLA  and  C:  (1)  responded  to  the  B 
cell  mitogens  but  tailed  to  respond  to  the  T cell  mitogens;  (2)  were  able  to  stimulate 
allogeneic  spleen  cells  but  failed  to  respond  to  mixed  lymphocyte  culture  (3)  failed  to 
act  as  T killer  cells  in  the  CML  reaction  but  retained  their  ability  to  kill 
antibody-coated  target  cells;  and  (4)  did  not  cause  a graft -versus-host  reaction  when 
injected  in  allogeneic  mice  and  increased  their  survival  significantly.  Furthermore. 
anti-MTLA  was  just  as  immunosuppressive  in  vivo  as  ATG  in  its  ability  to  suppress  the 
immune  response  to  sheep  red  blood  cells  and  prolong  skin  allograft  survival. 
Anti-MTLA  was  found  to  be  different  in  specificities  from  anti-0  serum  by  several 
points:  (1)  it  was  cytotoxic  for  T cells  from  both  0-C3H  and  0-AKR  mice:  (2)  it  was 
highly  immunosuppressive  in  vivo  when  compared  to  anti-0  serum;  (3)  absorption  of 
anti-MTLA  with  mouse  brain  did  not  decrease  the  immunosuppressive  activity;  and 
(41  rabbit  antimouse  brain  antiserum  failed  to  show  any  immunosuppressive  activity. 
These  data  indicate  that  anti-MTLA  is  a specific  antiserum  against  a unique  marker 
on  T cells  distinct  from  the  ff  marker. 

Several  surface  antigens  have  been  described 
as  being  present  on  the  surface  of  lymphoid  cells 
of  the  mouse  Id).  Both  thymus-derived 
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lymphocytes  (T  cells)  and  bone  marrow-derived 
lymphocytes  (B  cells)  possess  on  their  surface 
the  major  histocompatibility  H-2  antigens  and 
Lv  antigens:  however,  certain  antigens  such  as 
the  TL  and  the  theta  Iff)  isoantigens  are  present 
only  on  T cells,  and  the  newly  described  d 
isoantigen  and  mouse  B lymphocyte  antigen 
(MBLA)  are  present  only  on  B cells  ilH-2<>). 
The  isoantisera  against  these  markers  are  used 
in  vitro  to  distinguish  these  subpopulations  of 
lymphocytes  and  to  further  eliminate  T and  B 
cells  by  their  cytotoxic  potential  ( /d,  19.  22). 
These  in  vitro  treated  cells  demonstrate  the 
functional  reactivity  expected  ot  specific  T cells 
or  B cells  depending  on  the  reagent  used. 
However,  studies  of  the  in  vivo  reactivity  of 
such  specific  antisera  have  been  few  and 
unsuccessful.  There  is  some  controversy  as  to 
the  ability  of  murine  anti-tf  serum  to  prolong 
skin  graft  survival  Whereas  Gelfand  and  Paul 
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( <S ) report  successful  prolongation  of  skin  graft 
survival,  others  have  shown  the  inability  of 
anti  tt  serum  to  prolong  skin  graft  survival  and 
to  suppress  the  immune  response  to 
thymic-dependent  antigens  (15). 

Various  investigations  have  shown  some 
degree  of  specificity  of  heterologous  antisera 
against  T or  B cells  in  the  mouse  (4.  16.  IS.  24) 
and  in  humans  (2.  10.  26.  42).  We  have 
previously  shown  that  antihuman  thymocyte 
serum  (ATS)  absorbed  with  human 
lyrr.phocytoblast  (B  cells)  is  just  as 
immunosuppressive  as  unabsorbed  ATS  (24).  In 
the  same  study,  a high  titer  antiserum  against 
lymphocvtoblasts  did  not  show  any  significant 
immunosuppressive  potency.  Subsequently,  it 
was  described  that  such  absorbed  sera  contain 
an  antibody  specific  for  human  T cells  (HTLA) 
(26).  These  sera  did  not  have  any  cytotoxic 
reactivity  against  human  lymphocvtoblasts, 
and  the  cytotoxic  titer  against  human 
thymocytes  correlated  with  allograft 
prolongation  (27). 

The  purpose  of  this  investigation  was  to 
determine  the  cell  surface  antigen  requirement 
for  producing  a similar  heterologous  rabbit 
antimouse  T cell-specific  antiserum  by 
absorption  of  heterologous  antithvmocyte 
globulin  (ATG)  with  murine  B cells. 
Furthermore,  the  purpose  was  to  define  the 
various  in  vitro  and  in  vivo  functions  of  T and  B 
cells  alter  treatment  with  such  antisera  in  the 
presence  of  complement. 

MATERIALS  AND  METHODS 

Animals.  Mice  of  the  inbred  strains  AKK/-I, 
BALB/c,  C57BL/bJ.  and  C JH/HeJ  U-6  weeks 
old)  were  obtained  from  The  Jackson 
Laboratory.  Bar  Harbor.  Maine.  New  Zealand 
White  rabbits  (J  kg)  were  obtained  from 
Rowmar  Rabbitorv,  Mt.  Airy.  Maryland. 
Nu/Nu  and  Nu/  • littermates  (Swiss  strain) 
were  a generous  donation  of  Dr.  A.  I).  Steinberg 
and  Dr.  R.  Gershwin  of  the  National  Institutes 
of  Health.  Bethesda.  Maryland. 

Preparation  rf  laubit  an! i mouse  thymocyte 
globulin  (ATG).  ATG  was  prepared  by  the 
method  described  previously  (14).  BALB/c 
thymocytes  (1  - 10®)  incorporated  in  Freund's 
complete  adjuvant  (Difco Laboratories,  Detroit. 
Michigan)  were  injected  in  the  footpads  of 
rabbits,  followed  2 weeks  later  with  a similar 
booster  injection  by  the  i.m.  route.  'Two  weeks 


alter  the  last  injection,  the  rabbits  were 
exsanguinated  and  the  serum  was  collected. 
The  7G  fraction  was  obtained  by  precipitation 
of  the  serum  with  JJ' : saturated  ammonium 
sulfate.  'The  precipitate  was  dissolved  and 
dialyzed  against  several  changes  of  0.  la  m NaCI 
and  concentrated  by  the  use  of  an  Am  icon 
(DM-2)  membrane  filter  (Amicon  Corporation. 
Bedford.  Massachusetts)  so  as  to  contain  5 mg 
of  protein/nd.  Normal  rabbit  7 -globulin  <N*yG). 
5 mg/ml.  was  prepared  in  a similar  fashion. 
Both  ATG  and  N7G  were  stored  in  aliquots  at 
70  (’  until  further  use. 

Anti-serum.  Mouse  anti-rt  CJH  was  prepared 
by  the  immunization  of  AKR/J  mice  with 
GJH/HeJ  thymocytes  according  to  the  pro- 
cedure of  Reif  and  Allen  ( 19)  as  modified  by 
Strong  et  al.  (2S). 

Rabbit  antimouse  brain  7-globulin  (RAMB). 
RAMB  antisera  were  prepared  according  to  the 
procedure  outlined  by  Golub  (.9).  The  7G 
fraction  was  prepared  as  described  above  and 
had  a 50*7  cytotoxicity  titer  of  1:4.000. 

Preparation  of  rabbit  antimouse  T 
cell-specific  7-globulin.  Fifty  milliliters  of  ATG 
(5  mg/ml)  were  absorbed  with  1 g of  mouse  liver 
powder  (Difco)  at  4 C for  1 hr  with  gentle 
rotation.  The  suspension  was  centrifuged  at  750 
g for  JO  min  and  the  ATG  was  removed  by 
aspiration.  This  ATG  was  absorbed  with  'B' 
cells.  Spleen  cells  from  BALB/c  mice  which 
were  thymectomized.  irradiated,  and  bone 
marrow  (anti-0  • C treated)-reconstituted 
(T.vBm)  were  used  as  a source  of  B'  cells.  ATG 
(1  ml)  was  incubated  with  10  • 10*  B cells 
either  once  (designated  absorbed  ATG-1)  or 
twice  (designated  absorbed  ATG-II)  at  22  C for 
JO  min  followed  by  an  additional  incubation  at 
4 C for  JO  min.  After  incubation,  the  suspension 
was  centrifuged  at  450  g for  15  min  and  the 
absorbed  ATG  was  removed  and  used  in  the 
various  assay  systems. 

Preparations  of  'TVBW  spleen  cells  used  as  B 
cells  were  checked  for  purity  by  the  ability  of 
these  cells  to  respond  to  the  nonspecific  T cell 
mitogen-  phytohemagglutinin  (PHA-P)  and 
concanavalin  A (Con  A)  (28)  and  the  B cell 
mitogens  bacterial  lipopolysaccharide  (LPS) 
and  polyinosinic-polycytidylic  acid  (poly  I.C.t 
(22).  'These  cells  were  also  identified  and 
enumerated  by  staining  for  surface 
immunoglobulin.  Results  of  these  experiments 
indicated  complete  lack  of  response  of  these 
cells  to  the  T cell  mitogens  and  that  ■ 90'i  of 
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the  cells  used  for  AT(i  absorption  showed  B cell 
surface  immunoglobulin  characteristics. 

Absorption  of  ATG  with  mouse  brain.  A TO 
was  absorbed  with  BALB/'c  brain  according  to 
the  method  of  Keif  and  Allen  1 19). 

Cytotoxicity  assay.  The  cytotoxic  activity  of 
the  various  antisera  used  during  these  studies 
was  assayed  by  the  trypan  blue  dye  exclusion 
method  and  the  MCr  release  method  in  the 
presence  of  rabbit  complement  (C).  The  dye 
exclusion  test  was  performed  according  to  the 
method  of  Takahashi  et  al.  CIO).  Essentially, 
0. Oft  ml  of  cells  (5  ■ 10®  ml)  was  incubated  for  45 
min  at  .17  C with  0.05  ml  of  antiserum  (serially 
diluted)  in  the  presence  of  0.05  ml  of  rabbit 
complement  (C)  (preabsorbed  with  mouse  liver 
powder)  diluted  1:5.  After  the  incubation 
period.  0.1  ml  of  0.9'?  trypan  blue  was  added 
and  the  percentage  of  viability  was  detemined. 

The  chromium  release  assay  was  performed 
according  to  the  methods  of  Sanderson  (21)  and 
Wigzell  ( 55 ) with  some  modifications.  Spleen 
cells  were  incubated  with  NH,C1  to  remove  red 
blood  cells  and  the  resulting  lymphoid  cells 
were  labeled  with  300  mc  of  51  Cr  sodium 
chromate  (Amersham  Searle,  Arlington 
Heights,  Illinois).  Labeled  spleen  cells  were 
resuspended  in  media  such  that  50  fil  contained 
1 a 10*  cells.  These  were  dispensed  in  micro- 
titer plates  and  50  *d  of  serially  diluted  anti- 
sera were  added  to  triplicate  cultures.  These 
cultures  were  incubated  at  4 C for  30  min,  and 
then  50  ^1  of  C diluted  1:4  were  added  to  each 
well  and  the  microtiter  plate  was  shaken  on  a 
micromixer  and  incubated  at  37  C for  30  min. 
Controls  included  NyG,  (’.  and  media  control. 
After  the  incubation  period,  the  plates  were 
centrifuged  and  100  //I  were  removed  and 
counted  in  a 7 counter  tor  *'Cr.  One  hundred 
per  cent  release  of  *‘Cr  was  determined  by  the 
freeze-thaw  lysis  of  I ■ 10*  spleen  cells.  The 
percentage  of  r,l0r  release  was  calculated  as 
previously  described  ( /). 

In  vitro  stimulation  assay.  RPMI  1040  (Grand 
Island  Biological  Company,  Grand  Island,  New 
York)  containing  100  units/ml  penicillin,  100 
fig/ml  streptomycin,  2 mM  i.-glutamine,  25  mM 
Hepes,  and  10'?  heat-inactivated  fetal  calf 
serum  (Grand  Island)  was  used  as  media 
throughout  these  studies.  One  milliliter  of 
murine  spleen  cells,  20  < 10*/ml,  was  treated 
with  0.2  ml  of  either  ATG,  absorbed  ATG,  or 
N7G  in  the  presence  of  0.1  ml  of  undiluted 


rabbit  G.  The  mixture  was  incubated  at  37  (’  for 
45  min.  The  suspension  was  washed  and 
resuspended  in  2.5  ml  of  media  so  as  to  give  8 • 
10*  spleen  cells/ml  and  used  for  the  mitogen 
stimulation  test.  The  mitogen  stimulation  test 
was  performed  by  methods  previously  described 
(22.  28).  PHA-P  and  Con  A were  used  as  T cell 
mitogens  and  LPS  and  poly  I:C  were  used  as  B 
cell  mitogens.  Optimum  concentrations  of 
mitogen  and  spleen  cells  and  culture  conditions 
were  determined  bv  baseline  experiments. 
PHA-P  (Difco)  was  used  at  a final 
concentration  of  0.1'7;  Con  A (Calbiochem,  San 
Diego,  California)  at  a concentration  of  0.25 
Mg/culture;  LPS  (Difco  0111.B4)  at  a 
concentration  of  20  ^g/culture;  and  polv  I:C 
(P-L  Biochemicals.  Milwaukee,  Wisconsin)  at  a 
concentration  of  50  Mg/culture.  Cultures  were 
performed  in  triplicate  at  37  C in  a 5"  COc 
humidified  atmosphere.  The  cultures  were 
pulsed  with  1 fie  of  3H-thymidine  (3H-TdR) 
(specific  activity  1.9  c/m  mole.  Schwarz-Mann, 
Orangeburg,  New  York)  in  20  n\  of  media  18  hr 
before  harvest.  The  mean  uptake  of  3H-TdR 
was  determined  at  66  hr. 

Mixed  lymphocyte  culture  (MLC)  assay.  The 
one-way  micro-MLC  assay  was  performed  as 
previously  described  Gil).  Spleen  cells  were 
treated  with  antisera  and  C as  described  tor  the 
mitogen  study.  Spleen  cells  from  BALB/c  and 
C3H/HeJ  mice  were  used  both  as  responder 
and  stimulator  cells.  The  stimulator  cells  were 
treated  with  50  ,ug/ml  of  mitomycin  ( (Cal- 
biochem) before  culture.  The  cultures  con- 
tained 100  4il  (5  • 10*  cells)  of  responder  cells 
and  UK)  ^1  <5  • 1(b)  of  stimulator  cells.  They 
were  labeled  with  1 ^c  of  :lH-TdR  in  20  n\  of 
media  18  hr  before  harvest.  They  were  har- 
vested at  5 days  and  the  mean  cpm  uptake  of 
3H  TdR  was  calculated. 

Lymphocyte-mediated  cytotoxicity  assay 
(CML).  C57BL/6.J  mice  were  sensitized  in 
vivo  by  the  administration  of  20  ■ 10®  BALB/c 
spleen  cell*  i p I -1210  mouse  ascites  tumor 
cells  were  carried  in  DBA/2  mice  and  used  as 
target  cells.  Target  cells  were  labeled  with 
**Cr  as  described  above.  The  CML  assay  was 
performed  in  microtiter  plates  by  the  addition 
of  100  jd  of  effector  cells  (which  were  either 
untreated  or  treated  wilh  ATG  or  absorbed 
ATG-II  and  C as  described  above)  to  10* 
target  cells  in  the  ratio  of  100:1.  Red  cells  were 
removed  by  the  addition  of  NH«CI.  The  cul- 
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Hires  were  mixed  on  a micro! iter  plate  mixer 
(Cooke  Kngineering.  Hethesda,  Maryland)  and 
the  amount  of  s,(’r  release  was  determined 
after  1H  hr  of  incubation  as  described  above. 

Antibody -dependent  lymphocy  t atoxic  ity 
assay  (ADD.  Normal  C57BL/6J  spleen  cells 
(untreated.  ATG-.  or  absorbed  ATG-II-treated) 
were  depleted  of  red  cells  by  the  addition  of 
\H,CI  and  used  as  effector  cells  in  the  A1)L 
assay.  MCr- labeled  L-1210  cells  (f>  ■ l()6/ml) 

were  incubated  with  0.1  ml  of  anti-H-2d  anti- 
sera (obtained  through  the  courtesy  of  the 
Transplantation  Immunology  Branch,  National 
Institute  of  Allergy  and  Infectous  Diseases 
Maryland)  for  1 hr  at  4 C and  used  as  target 
cells.  The  effector  to  target  cell  ratio  was  50:1 
and  consisted  of  6 ■ 104  target  cells  and  6 * 10® 
effector  cells.  The  amount  of  51Cr  released  was 
determined  after  4 hr  of  incubation,  as 
described  above,  and  the  net  percentage  of  s,Cr 
release  was  calculated. 

Graft -versus-host  ( GVH ) reaction  assay. 
GVH  reaction  is  an  example  of  a cell-mediated 
immune  response  (T  cells).  It  is  further  shown 
that  two  types  of  thymus-derived  lymphocytes. 
T,  and  T2,  cooperate  to  produce  GVH  (5).  In  our 
assay,  mixtures  of  50  x 1()6  spleen  cells  and  5 .< 
10®  bone  marrow  cells  from  C57BL/6J  mice  were 
treated  with  0.5  ml  of  either  NyG,  ATG,  or 
absorbed  ATG-II  in  the  presence  of  rabbit  C. 
Subsequently,  these  cells  were  washed  and 
injected  i.v.  into  lethally  irradiated  (750  R) 
BALB/c  mice.  Groups  of  four  mice  each  were 
used  for  the  in  vitro  GVH  assay  by  the  method 
of  Strong  et  al.  (29),  measuring  spontaneous 
uptake  of  3H-TdR  in  vitro  by  the  recipient 
BALB/c  spleen  cells  on  day  4 after  injection  of 
allogeneic  cells.  Groups  of  10  mice  each  were 
used  for  the  GVH  survival  assay.  The  survival 
rate  of  these  irradiated,  allogeneic  cell-injected 
mice  was  followed  for  a period  of  12  weeks. 

Plaque-forming  assay.  BALB/c  mice  received 
a s.c.  injection  of  various  doses  of  either  ATG, 
absorbed  ATG-I.  RAMB,  ATG  absorbed  with 
mouse  brain,  or  anti-0  C3H  sera.  One  day  later 
they  received  2 ■ 108  sheep  red  blood  cells 
(SRBC)  (Microbiological  Associates)  via  the 
i.p.  route.  Four  days  after  sensitization,  their 
spleens  were  removed  and  the  number  of 
anti-SRBC  antibody-forming  cells  was 
estimated  by  the  hemolytic  plaque  method  of 
Cunningham  and  Szenberg  (7).  Direct 
plaque-forming  cells  (D-PFC)  were  measured  4 


days  after  sensitization  and  indirect  PFC 
(I-PF(')  was  developed  bv  the  addition  of  a 
1:100  dilution  of  rabbit  antimouse  IgG  (a  gift 
from  Dr.  M.  Kern,  National  Institutes  of 
Health)  at  day  7.  The  number  of  I-PFC  was 
determined  by  subtracting  the  number  of 
D-PFC  from  the  total  PFC  developed  with 
anti-IgG. 

Skin  grafting.  BALB/c  mice  were  grafted  with 
whole  split -thickness  skin  from  C57BL/6J  mice 
according  to  the  technique  described  previously 
(13).  Groups  of  BALB/c  recipient  mice  received 
four  s.c.  injections  of  either  NyG,  ATG, 
absorbed  ATG-I,  or  anti-0  C3H  sera  1 day  before 
and  on  days  1.  3,  and  5 after  skin  grafting.  The 
casts  were  removed  after  7 days  and  the  skin 
grafts  were  examined  daily  for  signs  of  rejection. 
The  data  were  collected  on  the  time  required  for 
complete  rejection  and  statistical  analysis  of  the 
data  was  analyzed  using  the  Mann-Whitney  ‘U’ 
ranking  test  (25). 

RESULTS 

The  cytotoxic  activity  of  the  various  antisera 
against  T and  B cells  used  in  these  studies  was 
determined  by  the  trypan  blue  dye  exclusion 
technique.  BALB/c  thymocytes  were  used  as  a 
source  of  T cells  and  T*BM  spleen  cells  from 
BALB/c  mice  were  used  as  a source  of  B cells. 
As  seen  in  Figure  1,  unabsorbed  ATG  was 
cytotoxic  for  both  T and  B cells.  When  this  ATG 
was  absorbed  with  10  x 10*  TXB„  spleen  cells 
(ATG-I),  the  50%  cytotpxic  titer  against  T cells 
essentially  remained  the  same,  but  the  titer 
against  B cells  was  reduced  from  1:512  to  1:2. 
On  a second  absorption  of  ATG-I  with  10  v 10s 
T*BM  spleen  cells  (ATG-II),  there  was  a 
reduction  in  titer  against  T cells  decreasing 
from  1:4,000  to  1:1,000  and  a further  decrease  in 
the  titer  against  B cells.  This  decrease  in  titer 
against  T cells  could  be  attributable  to  the  few 
contaminating  T cells  in  T*B*  spleen  cells. 
Anti-0  C3H  was  used  as  an  index  of  purity  ~f  the 
B target  cells  and,  as  seen  in  Figure  1,  anti-0 
C3H  shows  about  10%  cytotoxicity  against 
TxB*  spleen  cells  when  used  undiluted, 
indicating  few  contaminating  T cells. 

When  a similar  cytotoxicity  assay  was  carried 
out  using  8lCr-labeled  Nu/+  and  Nu/Nu  spleen 
cells,  it  was  determined  again  that  after 
absorption  of  ATG  with  T*B*  spleen  cells 
(ATG-I)  there  is  no  reduction  in  the  cytotoxic 
titer  against  Nu/+,  but  a considerable  decrease 
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in  the  cytotoxic  titer  against  Nu/Nu  spleen  one  more  absorption  of  ATG-I  with  TXB„  spleen 
cells  (Fig.  2).  cells  (ATG-1I).  This  data,  therefore,  shows  that 

In  order  to  test  the  functional  capacity  of  ATG-I  and  II  retain  their  activity  against  T 
lymphoid  cells  treated  with  ATG,  ATG-I.  or  cells,  whereas  they  have  little  or  no  action  on 
ATG-II.  spleen  cells  treated  with  these  antisera  the  ability  of  treated  spleen  cells  to  respond  to  B 
and  C were  incubated  with  the  1'  cell  mitogens  cell  mitogens.  To  determine  whether  ATG-II 
PHA-P  and  (’on  A or  the  B cell  mitogens  LPS  was  reactive  against  markers  other  than  H and 
and  poly  I:C.  As  seen  in  Figure  3,  ATG  H-2,  similar  mitogen  assays  were  carried  out 
completely  abolished  the  response  to  both  the  T using  cells  from  AKR/.J,  C3H/He.J.  and 
cell  mitogens  and  the  B cell  mitogens.  However,  C57BL/6.J  mice.  As  seen  in  Figure  4,  spleen  cells 
ATG-I.  while  retaining  its  cytotoxic  activity  from  all  of  these  strains  of  mice  which  were 
against  T cells,  had  a slight  effect  on  the  treated  with  ATG-II  and  C,  while  showing 
response  to  B cell  mitogens.  This  effect  on  B cell  adequate  response  to  the  B cell  mitogens  LPS 
mitogen  response  was  completely  removed  by  and  poly  I:C,  failed  to  respond  to  the  T cell 


BALB/C  TxBm  SPLEEN  CELLS  BALB/C  THYMOCYTES 


2 8 32  128  512  2048  2 32  128  512  2048  8000  32000 

RECIPROCAL  OF  ANTISERUM  OILUTION 


Fio.  1.  Cytotoxic  titer  of  ATG,  absorbed  ATG-F,  and  ATG-II  as  determined  by  the  dye  exclusion  method 
using  BALB/c  thymocytes  and  BALB/c  T*B„  spleen  cells  as  targets  for  T and  B cells. 
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RECIPROCAL  OF  ANTISERUM  OILUTION 


Fki.  2.  Cytotoxic  titer  of  ATG  and  absorbed  ATG-I  as  determined  by  the  chromium  release  assay  using 

spleen  cells  from  Nu/Nu  (B  cells)  and  Nu/ . (both  T and  B cells)  as  target  cells.  ATG.  A A;  ATG-I. 

O O. 

....  ...  Mean  net  cpm  of  experimental  values 

Cytotoxic  index 

Mean  net  cpm  of  freeze-thaw  control 
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ATG 


| | CONTROL 

|H  PHA-P 

□ LPS 
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ABSORBED  ATG 'I 


ABSORBED  ATG 'll 


Fit;.  3.  Response  of  spleen  cells  treated  with  NyG.  ATG.  absorbed  ATG-I.  and  ahsorbed  ATG-ll  to  the 
nonspecific  T cell  mitogens  PHA-P  and  (’on  A and  the  B cell  mitogens  LPS  and  poly  I:C. 


mitogens  PHA  and  Con  A.  Experiments  with 
ATG-II  and  C-treated  spleen  cells  from  C3H 
mice  were  repeated  five  times  and  essentially 
gave  similar  results.  Absorption  of  ATG-II  with 
mouse  brain  while  decreasing  the  titer  against 
mouse  thymocytes  still  retained  its  ability  to 
eliminate  the  response  of  spleen  cells  to  both 
PHA  and  Con  A,  but  not  to  LPS  and  poly  I:C. 
This  pointed  to  the  fact  that  antibodies  in 
ATG-II  were  directed  against  surface  antigens 
other  than  6 or  H-2. 

Because  T tells  are  necessary  in  the  responder 
population  during  MLC  and  B cells  can  act  as 
stimulator  cells  in  the  MLC  reaction,  spleen 
cells  from  C3H/He-J  mice  were  treated  with 
ATG,  absorbed  ATG-II,  or  conventional  anti-# 
serum  in  the  presence  of  C and  subsequently 
used  as  responder  cells  against  BALB/c 
stimulator  cells.  As  seen  in  Table  1,  both  ATG 
and  ATG-II  completely  inhibited  the  ability  of 
C3H/HeJ  cells  to  respond  to  BALB/c  spleen 
cells.  On  the  other  hand,  when  BALB/c 
stimulator  cells  were  treated  with  ATG  or 
ATG-II  or  anti-0  C3H  and  C,  it  is  seen  (Table  2) 


that  whereas  ATG  completely  inhibited  the 
ability  of  BALB/c  spleen  cells  to  act  as 
stimulator  cells,  both  anti#  and  ATG-II  did  not 
affect  the  ability  of  these  BALB/c  spleen  cells  to 
stimulate  allogeneic  C3H/HeJ  spleen  cells. 

Another  parameter  of  T cell  function  is  the 
ability  of  sensitized  T cells  to  kill  allogeneic 
target  cells.  Spleen  cells  from  C57BL/6J  mice 
which  were  sensitized  in  vivo  by  the  injection  of 
allogeneic  BALB/c  spleen  cells  were  used  in  a 
direct  lymphocytotoxicity  assay  using 
8lCr-labeled  L-I210  mouse  ascites  tumor  cells 
as  target  cells.  The  L- 1210  cells  carry  the  same 
serologically  defined  H-2  specificities  as  the 
BALB/c  spleen  cells.  The  effector  cells  were 
either  treated  with  ATG,  ATG-II.  or  anti  # 
serum.  Controls  consisted  of  untreated.  NyG, 
or  normal  mouse  serum  (NMS)-treated  effector 
cells.  As  seen  in  Table  3,  ATG-,  ATG-II.  and 
anti-#-treated  spleen  cells  reduced  the  capacity 
of  the  effector  cells  to  kill  target  cells,  whereas 
NyG,  NMS-treated,  and  untreated  spleen  cells 
showed  a net  percentage  of 81  Cr  release  of  about 
30%. 


204 


TRANSPLANTATION 


Vo/.  20.  Nn.  -I 


Fit;.  4.  Response  of  spleen  cells  from  AKR/.I.  C57BL/6J.  and  C3H/He.J  mice  treated  with  N'yG  or  absorbed 
ATG-1I  to  the  nonspecific  T cell  mitogens  PHA-P  and  Con  A and  the  B cell  mitogens  LPS  and  poly  I:C. 


Tahi.k  1.  Ability  of  CiH/He.J  spleen  cells  to  respond 
to  allogeneic  cells  in  the  MIX'  reaction  after 
treatment  with  ATG  or  absorbed  ATG  and  C 


Stimulator" 

C:iH/H*J 
responder 
pret  reated 
with* 

Mean  uptake  of’H  TdR 
Icpm  i SKl 

— 

— 

2.498.6 

88.1 

— 

Normal  rabbit 

y(- 

1.822.0 

87.2 

Normal  mouse 
serum 

1.440.9 

52.) 

— 

ATG 

522.0 

22.1 

— 

Absorbed 

ATG-II 

1,294..! 

28.1 

— 

Anti# 

889.6 

22.4 

BALB/c 

— 

15.167.:) 

199.1 

BALB/c 

Normal  rabbit 
y(i 

18.987. 9 

905.7 

BALB/c 

Normal  mouse 
serum 

12,299.5 

160.6 

BALB/c 

ATG 

678.:) 

10.9 

BALB/c 

Absorbed 
ATG  tt 

1.297 .0 

60.4 

BALB/c 

Anti  # 

869.0 

21.9 

BALB/c  control 

— 

200.8 

8.4 

“Stimulator  BALB/c  spleen  cells  were  treated  with  .r>' 
jig/ml  of  mitomycin  C at  97  C tor  45  min. 

" Spleen  cells.  5 - 10‘/culture.  were  used  as  stimulator  o 
responder  cells. 


Normal  lymphoid  cells  other  than  T cells 
possess  the  capacity  of  killing  target  cells  w hen 
the  target  cells  are  coated  with  antisera  directed 
against  the  target  cells  (the  antibody-depen- 
dent lymphoeytotoxicity  assay).  To  determine 
the  specificity  of  ATG-II,  experiments  were 
carried  out  where  normal  C57BL/6J  spleen 
cells  were  either  treated  with  ATG  or  ATG-II 
or  anti-/?  serum  and  C.  Again,  controls  con- 
sisted of  untreated  C57BL/6J  spleen  cells  or 
N-y-G  or  NMS  and  C-treated  C57BL/6J  spleen 
cells.  As  seen  in  Table  4,  spleen  cells  treated 
with  unabsorbed  ATG  showed  no  reactivity 
against  antibody-coated  L-1210  cells.  How- 
ever. when  spleen  cells  were  treated  with  anti-// 
serum  or  ATG-II.  there  was  little  effect  on  the 
cytotoxic  ability  of  these  cells  (56  to  41  and 
38%.  respectively).  NMS-  and  NyG-trealed 
spleen  cells  also  showed  a decrease  from  .56  to 
about  46' ; . These  data  and  the  CML  data  in- 
dicate that  whereas  ATG-II  destroys  the  T 
cytotoxic  cells,  it  has  very  little  effect  on  B 
cells  (or  non-T  cells),  which  are  necessary  for 
antibody-dependent  B cell  cytotoxicity. 
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Tahi  k 2.  Ability  ol  BALB/c  spleen 

cells  to  stimulate 

allogeneic  cells 

in  the  MIX’  reaction  after  treatment 

with  ATG  or  absorbed  A'l 

G and  (' 

BA1.B  < 

stimulator 
rolls  treated 

t,  i »,  Mean  uptake 

Kes ponder  . r 

1 (rpm  t 

ol  »H  TcIH 
SKi 

with"  A 



_ 

200. > . 

8.1 

Normal  rabbit 

— 

2180 

is.:, 

Normal  mouse 



144  ti  ■ 

27  1 

serum 

ATG 

— 

2.W.0  r 

10.7 

Absorbed 

— 

tfifi.i; , 

9.7 

A i r.  u 
Anti  0 

258.0  • 

7.8 

— 

G2H/He.l 

15.167.2  , 

199.1 

Normal  rabbit 
>(* 

C.iH/He.l 

17.2HO.O  i 

l.:!18.:t 

Normal  mouse 

C8H/HeJ 

ir>.  185.0  • 

181.8 

serum 

ATG 

CXH/HeJ 

7 KM*  r 

20.7 

Absorbed 

(MH/He.l 

12.480.0  , 

082.8 

AT(i  II 
Anti-fl 

C8H/He.J 

9.491.0  s 

210.1 

('dH/HeJ  control 

2.496.0  : 

88.1 

“ Stimulator  BALB/c  spleen  eells  were  treated  with  ‘>0 
utt/ml  u|  mitomycin  ('  at  27  ('  lor  45  min 

" Spleen  cells,  5 • lOVculture.  were  used  as  stimulator  or 
res|>onder  cells. 


Tahi.k  8.  (’ML  reactivity  of  sensitized  ('57BL/6.J 
spleen  cells" 

Treatment  Net  chromium  release' 

of  effector  cells'’  C-i 

Normal  mouse  serum  82.87 

Anti-0  C8H  4.64 

Normal  rabbit  yG  114.82 

A TO  2.99 

Absorbed  ATG-ll  1.90 

"C57BL/6.J  mice  were  sensitized  with  BALB/c 
spleen  cells  and  MCr-labeled  L-1210  ascites  tumor 
cells  were  used  as  target  cells. 

" Spleen  cells  (20  • 10*1  were  treated  with  0.1  ml  of 
antiserum  and  C. 

1 Per  cent  chromium  release  was  determined  as 
described  in  the  text. 


The  ability  to  cause  a GVH  reaction  is 
thought  to  be  a function  of  T cells.  To  determine 
if  cells  treated  with  whole  ATG  or  absorbed 
ATG-ll  were  able  to  induce  a GVH  reaction, 
spleen  cells  from  C57BL/6J  mice  were  either 
treated  with  NyG  or  ATG  or  absorbed  ATG-ll 
in  the  presence  of  (’.  Subsequently,  these  cells 
were  injected  into  lethally  irradiated  BALB/c 
recipients  and  the  degree  of  a GVH  reaction  was 


determined  by  the  method  of  Strong  et  al.  (29). 
As  seen  in  Table  5.  snleen  cells  treated  with 
ATG  or  ATG-II  gave  no  significant  GVH 
reactivity  (ratios  of  1.45  and  4.28,  respectively), 
but  the  NyG-treated  and  untreated  C57BL/6.J 
spleen  cells  gave  activation  ratios  of  52.45  and 
90.87.  respectively. 

The  survival  rate  of  these  recipient  BALB/c 
mice  was  followed  and,  as  seen  in  Figure  5. 
X-irradiated  animals  (group  I)  all  died  between 
2 and  8 weeks.  Mice  receiving  cells  treated 
with  N yG  (group  II)  died  within  2 weeks  post- 
reconstitution.  which  was  earlier  than  the  non- 
treated  group  1.  Group  III  received  cells  treated 
with  ATG.  and  90'  i of  these  animals  died  within 
4 weeks  of  reconstitution;  however.  60'V  of 
group  IV  animals  receiving  cells  treated  with 
ATG-II  lived  .>  12  weeks  postreconstitution. 

To  test  the  in  vivo  immunosuppressive 
potency  of  ATG  or  absorbed  ATG-I,  mice  were 
immunized  with  an  i.v.  injection  of  2 ■ 10® 
SRBC.  Twenty-four  hours  before  immuniza- 
tion. groups  of  mice  received  either  NyG.  ATG. 
oi  ATG-I.  D-PFC  were  determined  on  day  4 af- 
ter immunization  and  I-PFC  were  determined  on 
day  7 after  immunization  by  subtracting  the 
number  of  direct  PFC  from  the  total  PF(\  As 
seen  in  Figures  6 and  7.  ATG  suppressed  both 
the  direct  and  indirect  PFC  response  of  BALB/c 
mice  against  SRBC  and  the  degree  of  suppres- 
sion correlated  with  doses  of  ATG  injected.  It 
is  also  clearly  shown  that  absorbed  ATG-I  re- 
vealed the  same  degree  of  immunosuppressive 
potency  as  ATG  in  both  responses. 

To  determine  whether  anti-0  C5H  and  RAMB 
had  similar  immunosuppressive  activity, 
experiments  were  carried  out  where  groups  of 


Tahi.k  4.  ADI,  reactivity  of  C57BL/6J  spleen  cells 
treated  with  ATG  and  C 


Treatment" 

Net  chromium  release 
(L-1210 target  cells** 

r;  i 



65.98 

Normal  mouse  serum 

45.80 

Anti-ft  C8H 

80.92 

Normal  rabbit  yG 

46.22 

ATG 

0.74 

Absorbed  ATG-ll 

87.48 

"Normal  C57BL/6.I  spleen  cells  120  ■ 10*)  were 
treated  with  ().!  ml  of  antiserum  and  C. 

" Anti-H-2d-coated  "(  r-labeled  L-1210  mouse  as- 
cites cells  were  used  as  target  cells. 
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\H1.F  -V 

GYH  react ivitv  o|  ( .5 

, BI./03  spleen 

cells  treated  with  A 

TG  and  (' 

in  recipient  BALB/c  mic 

Donor  " 

rain 

Treatment" 

Simultaneous  art ivat  ion 
rec  ipient  spleen  veils 

Stimulation 

f mean  i 

pm  Shi 

BA  LB 

c 

_ 

Til 
1 .677 

: 157 
1 136 

5.22 

(V>7RI 

(>.| 

— 

29.008 

i 2.306 

90:17 

('57  B1 

/d.l 

Norma 

rabbit  ->G 

10.835 

. 1.827 

52.45 

C.57BI 

0.1 

ATG 

458 

: 79 

1 .43 

C57B1 

63 

Absorbed  ATG  II 

l.:!7:t 

; 652 

4.28 

' GVH  reactivity  was  measured  as  described  in  the  text.  Spleen  cells  (50  . 10*1  and  bone  marrow  cells  (5  • 
1 1 1* ) from  C57BL/6.I  mice  were  pretreated  with  0.5  ml  of  antiserum  and  ('. 

” No  cells  were  injected  into  X-irradiated  BALB/c  mice. 


WEEK 

Fie..  5.  Survival  rate  of  let hally  irradiated  BALB/c  mice  reconstituted  with  C57BL/6J  spleen  and  bone  mar- 
row cells  pretreated  either  with  N7G,  (group  III.  ATG  (group  III)  or  absorbed  ATG-II  (group  IV).  Group  I re- 
ceived no  cells  after  irradiation. 


mice  received  0.5  ml  each  of  either  anti-0  C3H. 
N7G,  or  RAMB  24  hr  before  sensitization  with 
SRBC.  As  seen  in  Table  6,  anti-0  C3H  and 
RAMB  did  not  show  any  immunosuppressive 
activity  when  compared  to  the  effect  of  N7G. 
On  the  other  hand,  ATG.  ATG- 1,  and  ATG 
absorbed  with  mouse  brain  decreased  both  the 
D-PFC  and  the  I-PFC  significantly. 

ATG  is  also  known  to  prolong  skin  graft 
survival  by  its  in  vivo  immunosuppressive 
potency.  Groups  of  BALB/c  mice  were  injected 
either  with  N7G,  ATG,  ATG-l,  anti-0  C3H,  or 
RAMB  according  to  the  protocol  described  in 


Materials  and  Methods.  Twenty-four  hours 
later  they  were  grafted  with  skin  from 
C57BL/6J  mice  and  the  rejection  time  was 
determined.  As  seen  in  Table  7.  the  mean  skin 
graft  survival  time  of  the  mouse  injected  with 
N7G  was  10.1  days.  ATG  administration 
prolonged  the  survival  from  10.1  to  24.8  days  (P 
< 0.001)  and  ATG-I  prolonged  the  survival 
time  from  10.1  to  23.6  days  (P  < 0.001).  Anti- 
8 C3H  showed  very  little  in  vivo  immunosup- 
pressive potency  (mean  survival  time  11.7  ± 
0.8)  and,  similarly.  RAMB  was  not  immuno- 
suppressive (10.3  ± 0.7  and  11.1  ± 0.9).  On 


direct  • pfc/spleen  < 10' 
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ml  OF  ATG  OR  ABSORBED  ATG  - 1 

Fh..  b.  Effect  of  ATG  or  absorbed  ATG-F  on  the 
direct  F’FC  response  against  SRBC  in  the  BAl.B/c 
mice.  ATG  or  absorbed  ATG-I  was  injected  I day 
before  sensitization  and  the  PFC  response  was  mea- 
sured t days  alter  sensitization,  x,  ATG;  O,  absorbed 
ATG-I:  A.  no  injection. 

the  other  hand,  ATG  absorbed  with  mouse 
brain  prolonged  skin  graft  survival  time  (22.3  t 
0.9).  There  was  no  statistic  al  difference  between 
the  immunosuppressive  potency  of  ATG  or 
ATG-I. 

DISCUSSION 

T and  B cells  are  distinguished  either 
functionally  or  by  the  presence  of  unique 
surface  antigens  and  receptors  on  their  cell 
surface  ( 12.  17).  Some  of  the  well  characterized 
surface  antigens  include  the  histocompatibility 
antigens  HL-A  in  man  and  H-2  in  mice,  the 
minor  H antigens,  the  thymus-leukemia 
antigens  TI-,  Lv,  MSLA,  0,  and  MBLA  in  the 
mouse,  and  HTLA  in  the  human  (2-4.  10, 
1H-20,  24  . 26,  02).  The  preparation  of 


monospecific  antisera  against  these  markers 
provides  for  a unique  biological  means  for  the 
study  of  the  role  of  T and  B cells  in  the  immune 
system.  ATS  is  a well  known  potent 
immunosuppressive  agent  because  of  its  effect 
on  T cells  (11),  but  the  site  against  which  the 
immunosuppressive  antibody  is  directed 
remains  unclear.  The  data  presented  here  show 
that  a "heterologous"  rabbit  antimouse 
thymocyte  serum  is  cytotoxic  for  both  T cells 
and  B cells,  whereas  after  absorption  with 
spleen  cells  from  T*BM  mice  these  absorbed 
antisera  (ATG-IIl  retain  all  their  properties 
against  T cells  but  do  not  appear  to  have  any 
effect  on  B cells. 

Whereas  spleen  cells  when  treated  with  ATG 
f C failed  to  respond  to  both  the  T cell 
mitogens  (PHA-P  and  Con  A)  and  the  B cell 


0 ' 0 05  0 1 0 25  0 5 

ml  OF  ATG  OR  ABSORBED  ATG-I 


Fio.  7.  KITect  of  ATG  or  absorbed  ATG-I  on  the 
indirect  PFC  response  against  SRBG  in  the  HALH/c 
mice.  ATG  or  absorbed  ATG-I  was  injected  1 day 
before  sensitization  and  the  PFC  response  was  mea- 
sured 7 days  after  sensitization,  x.  ATG;  O.  absorbed 
ATG-I;  A.  no  injection. 
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mitogens  (I. PS  and  poly  absorbed  ATG  • 
(’-treated  spleen  cells  tailed  to  respond  only  to 
the  T cell  mitogens.  These  data  indicate  that 
the  cytotoxicity  in  absorbed  \TG-I  and  II  is 
specific  for  T cells.  MIX'  studies  with  cells 
treated  with  such  absorbed  sera  and  ( showed 
that  although  such  cells  tailed  to  respond  in  a 
MIX’  against  allogeneic  cells,  they  were  able  to 
stimulate  just  as  wtll  as  NMS-treated  cells.  On 
the  other  hand.  ATG  • (’-treated  spleen  cells 
were  unable  to  stimulate  or  respond  in  the 
MIX’.  Because  it  has  been  shown  that  T cells 
are  required  for  responder  cells  but  not  for 
stimulator  cells  l.'il).  this  clearly  demonstrated 
that  the  absorbed  ATG  is  only  cytotoxic  for 
T cells.  Another  function  of  T cells  is  to  kill 
target  cells  to  which  it  has  been  previously 
sensitized  (fit.  B cells,  macrophage-,  or  null 
cells,  on  the  other  hand,  kill  target  cells  only 
it  the  target  cells  are  coated  with  antibody 
directed  against  themselves  t.’id).  When  spleen 
cells  from  sensitized  mice  were  treated  with 
absorbed  ATG  and  C.  these  cells  fail  to  kill 
allogeneic  target  cells,  but  there  was  no  effect  on 


1 ahi.k  ti.  r.fteet  of  various  antisera  on  the  primary 
immune  resismse  of  BAI.B/c  mice  against  SKBC 


Antisera" 

No  treat  mein 
Normal  rabtiit  yG 
ATC. 

Absorbed  A l t i t 
ATG  abvi.rhed  with 
brain 

Rabbit  ant  i mouse 
brain  >G 
Ant  i-8  C8H 


I)  I’KC/spleen 

, SK* 

ini.. ’ai:t  , in. 
54.l«>  < 4.«t  I 
1.171  s HO 
l.l  go  , 20 
2.05 1 , Hill 

89  050  ; ".820 

08.718  , 5.201 


I- IM'C/spleen 
, SF: 


78.05:1  , 12.0:11 
49.8:11  , 4.870 
2.280  , 02 
8.225  , 1 ,:t  1 2 
4.8.10  , 529 

54.881  t 8.970 

48.572  , 0.780 


“Antiseri  10.5  inti  was  injected  1 day  before  sensitization. 
* Direct  I’FC/spleen  was  measured  4 days  after  sensitiza- 
t ion. 

' Indirect  l’F(  spleen  was  determined  on  day  7 by  sub- 
touting  the  number  of  D-f’FC  from  the  total  RFC'. 


the  ability  ol  these  cells  to  kill  ant ibodv  coated 
target  cells;  this,  again,  demonstrates  its  T 
cell-specific  cytotoxic  activity. 

The  in  vitro  treatment  of  lymphoid  cells  with 
absorbed  ATG  reduced  the  capacity  of 
immunocomponent  cells  to  cause  a GVH 
reaction.  When  let’.ially  irradiated  BAI.B/c 
mice  were  reconstituted  with  normal  spleen 
cells  from  ('57BI./R-J  mice,  these  animals  died 
within  2 weeks.  Ninety  j>er  cent  of  the  trice 
receiving  ATG -treated  spleen  cells  died  within  1 
weeks.  However.  HI) G of  absorbed  A'l’G- treated 
spleen  cells  survived  up  to  12  weeks.  The  data 
indicate  that  whereas  ATG  has  some  protective 
role,  absorbed  ATG  is  certainly  far  superior  in 
the  prolongation  of  life  of  lethally  irradiated 
reconstituted  mice.  This  is  probably 
attributable  to  its  ability  to  specifically  kill 
GVII-causing  cells  without  a notable  effect  on  B 
cells.  Results  with  the  in  vivo  studies  showed 
that  administration  of  this  absorbed  antisera 
(ATG-I)  was  just  as  immunosuppressive  as 
ATG  in  its  ability  to  reduce  both  direct  and 
indirect  PFC.  prolonging  skin  graft  survival  just 
as  effectively  as  ATG. 

The  data  in  this  paper  indicate  that  when 
mouse  thymocytes  are  used  as  a source  of 
antigen  for  the  production  of  ATG  in  rabbits  ta 
heterologous  species!,  the  antisera  contain 
activity  against  both  T and  B cells,  which 
indicates  some  shared  antigens  between  T and 
B cells  which  the  rabbit  can  recognize  and 
produce  antibodies  against.  After  absorption  of 
this  ATG  with  B cells  with  a short  incubation 
period,  this  antisera  showed  specificity  for  T 
cells  demonstrating  a specific  T cell  antigen 
which  the  rabbit  can  recognize.  This  antibody 
shows  activity  in  vitro  which  is  very  similar  to 
that  of  conventional  anti-0  serum.  However,  it  is 
functionally  different  from  anti#  in  that:  ( 1 ) it 


Tahi.k  7.  Kltect  of  in  vivo  administration  of  ATG  on  skin  graft  survival  time  (GoTBI./tvl  • BAI.B/c) 


Treat  mrnt" 

No.  ot 
animals 

Mean  survival  time 
(days  • SK> 

Range 

Normal  rabbit  >0 

15 

10.1 

0.8 

9 11 

Rabbit  7G  ant i mouse  brain  ( batch  1 1 

r_> 

1(1.5 

0.7 

9 12 

Rabbit  7(1  antimouse  brain  ( batch  III 

it 

III 

0.9 

9 19 

ATG 

11 

24  8 

0.5 

21  28 

Absorbed  ATG-I 

5 

28  .(i 

0.8 

21  25 

ATG  absorbed  with  mouse  brain 

5 

22.8 

0.9 

19  27 

Anti  # C8H 

_t 

11.7 

0.8 

7 18 

" Recipient  BAI.B/c  mice  were  injected  with  0.5  ml  of  antiserum  on  days  I.  • 1.  .8,  and  • 5. 


* 
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was  cytotoxic  tor  T cells  from  both  0-C7H  and 
d-AKR  mice  (Fit;.  It;  and  (2)  whereas  absorbed 
ATG  was  just  as  immunosuppressive  as  ATG  in 
its  ability  to  suppress  the  humoral  immune 
response  and  prolong  allogeneic  graft  survival, 
anti -ft  serum  had  been  shown  to  be 
nonimmunosuppressive  in  vivo. 

This  absorbed  ATG  is  also  different  from  the 
RAMB  in  that  the  latter  is  not 

immunosuppressive  even  though  its  cytotoxic 
titer  is  just  as  high  as  anti-fl  or  ATG.  These 
studies  indicate  that  the  immunosuppressive 
antibody  is  not  against  the  brain  II  antigen  and 
is  not  an  antispecies  antibody  (heteroantisera). 
Also,  when  ATG  was  absorbed  with  brain  it  did 
not  lose  its  immunosuppressive  potency,  further 
emphasizing  that  the  immunosuppressive 
property  of  ATG  is  not  directed  against  the  H 
markers.  These  data  indicate  that  T cells  have 
on  their  surface  a specific  differentiation 
antigen  which  is  not  found  on  other  cells,  ft 
appears  that  absorbed  ATG  is  directed  against 
such  an  antigen  and  that  cells  bearing  this 
marker  are  responsible  for  the  various  T cell 
(unctions  described  in  these  studies.  Therefore, 
we  propose  to  call  this  antisera  anti-mouse  T 
cell-specific  antisera  lanti-MTLA). 

Another  heteroantisera  against  mouse  lym- 
phocytes has  been  described  by  Shigeno  et  al. 
(2-/I.  They  termed  it  anti-MSLA  (mouse-spe- 
cific lymphocyte  antigen).  This  antisera  was 
prepared  with  the  in  vivo  absorption  of  ATS  in 
mice,  and  (he  main  purpose  of  this  research 
was  to  produce  antisera  specific  for  lymphoid 
cells  and  not  other  tissues.  They  also  found 
that  ATS  did  not  contain  antibody  against 
other  well  known  surface  antigens  such  as  TL. 
Lv-A.  Ly-B.  or  H.  but  did  contain  low  titer  anti- 
body against  M-2  antigens  [2-4).  This  antisera, 
however,  was  not  specific  tor  either  T cells  or 
B cells. 

Our  studies  extend  the  previous  observations 
of  Sell  et  al.  (2.7)  that  anti  T cell  antibodies  are 
the  immunosuppressive  antibodies  in  ATG  and 
not  the  antilymphoblast  or  anti-B  cell  anti- 
bodies. These  data  also  agree  with  those  of 
Smith  and  Woody  (27).  who  showed  that  the 
cytotoxic  titer  of  HTI.A.  a specific  rabbit  anti- 
human T cell  antisera  against  thymocytes, 
correlated  very  well  with  its  in  vivo  immuno- 
suppressive effect. 

If  ATG.  according  to  Shigeno  et  al.  ( 2-/1.  does 
not  contain  antibodies  to  TL.  I.y-A.  Ly-B.  or 


II.  then  our  data  suggest  that  the  antigen  against 
which  the  absorbed  ATG  is  directed  is  not  H-2. 
is  not  present  on  B cells,  is  specific  for  T cells, 
and  can  be  recognized  by  another  species.  De- 
velopment of  such  antisera  against  specific 
subpopulations  of  T cells,  which  cause  allo- 
graft rejection,  may  lead  to  specific  immuno- 
suppression without  effects  on  other  cells. 

Acknowledgments.  The  authors  would  like  to  thank 
HN  Dayton  L.  Naugle  for  technical  assistance  and 
M iss  Janie  P.  King  for  excellent  editorial  assistance. 

LITERATURE  CITED 

1.  Ahmed  AA.  Thurman  (IB.  Vannier  WE.  et  al: 

1977  -I  Immunol  Me'hods  7:  1 

2.  Aiuti  F.  Wigzell  H:  1977  Clin  Exp  Immunol  17: 

171 

7.  Boyse  EA.  Old  I.J.  Stockert  E.  et  al:  1988  Cancer 

Res  28:  1280 

4.  Bron  C.  Sauser  I):  1977  .)  Immunol  1 10:  784 

5.  Cantor  H.  Asofsky  R:  1972  .J  Exp  Med  17.7:  784 

8.  Cerottini  -JC.  Nordin  AA.  Brunner  KT:  1970 

Nature  228:  1708 

7.  Cunningham  A.J,  S/.enherg  A:  1988  Immunology 

14:  599 

8.  Gelfand  MC.  Paul  WE:  1974,  p 140  In  Schlesinger 

M (ed).  Abstracts  of  5th  International  Congress 
of  Transplantation  Society.  -Jerusalem 

9.  Golub  ES:  197)  ('ell  Immunol  2:  758 

10.  Greaves  ME.  Brown  G:  1977  Nature  (New  Biol) 

248:  118 

11.  Martin  W.J.  Miller  MB:  1988  J Exp  Med  128:  855 

12.  Nussenzweig  V.  Bianco  0.  Dukor  P.  et  al:  1971. 

p.  77  In  Amos  B (ed).  Progress  in  immunology 
Academic  Press.  New  York 

17.  Ochiai  T.  Okumura  K.  Tada  T.  et  al.  1972  lnt 

Arch  Allergy  47:  198 

14.  Okumura  K.  Tada  T.  Ochiai  T:  1974  Immunology 

28:  257 

15.  Raff  MC:  1970  Nature  228:  1257 

18.  Raff  MC:  1971  Transpl  Rev  8:  52 

17.  Raff  MC,  Cantor  H:  1971.  p 87  In  Amos  B (ed). 

Progress  in  immunology.  Academic  Press.  New 
York 

18.  Raff  MC.  Nase  S,  Mitchison  NA:  1971  Nature 

270:  50 

19.  Reif  AE.  Allen  JM:  1984  J Exp  Med  120:  417 

20.  Sachs  I)H,  Cone  .11.:  1977  J Exp  Med  178:  1289 

21.  Sanderson  AR:  1984  Brit  J Exp  Pathol  45:  798 

22.  Scher  I.  Strong  DM,  Ahmed  A.  et  al:  1977  .)  Exp 

Med  178:  1545 

27.  Sell  K.  Woody  .1,  Smith  J,  et  al:  1977  Transpl  5: 
541 

24.  Shigeno  N.  Hiimmerling  V,  Arpels  ('.  et  al:  1988 

lattice)  2:  2.70 

25.  Siegel  S:  1958,  In  Nonparametric  statistics  for  the 

behacioral  sciences.  McGrow  Hill.  New  York 


jr 


210 


TRANSPLANTATION 


Vol.  20.  No.  :i 


20.  Smith  K\V.  Terry  \VI).  Mill'll  I)N.  et  ;il:  1972  .J 
Immunol  1 10:  8X1 

27.  Smith  K\V.  Woody. IN:  1974  I'ransplantat  ion  17: 

28.  Strong  DM.  Ahmed  AA,  Seller  1.  el  al:  1974  -I 

Immunol  112:  .,29 

29.  Strong  DM.  Sharkis  S.  Martzman  R.l.  ft  al:  1974. 

p 201  In  Schlesinger  M led).  Abstracts  of  5th 
International  Congress  of  the  Transplantation 
Society  Jerusalem 

20.  Takahashi  T.  Old  LJ.  McIntyre  KK.  et  al:  1971  J 
Kxp  Med  124:  815 


21.  Thurman  OB.  Ahmed  AA.  Strong  DM.  et  al: 

197:1  (Min  Kxp  Immunol  15:  279 

22.  M'ouraine  JL.  Touraine  F.  Kisz.kiss  I)F.  et  al: 

1974  (Min  Kxp  Immunol  10:  502 
22.  Van  Boxel  .JA.  Sloho  .11).  Paul  UK,  et  al:  1972 
Seif  nee  175:  194 

24.  Von  Hoehmer  H:  1974  .)  Immunol  112:  70 

25.  Wigzell  H:  1905  Transplantation  2:  422 

Received  10  December  1974. 

Accepted  25  March  1975. 


UNCLASSIFIED 


DOCJmEnT  COnTkOl  data  R & D 


NAVAL  MEDICAL  RESEARCH  INSTITUTE 
BETHESDA,  MARYLAND  20014 


UNCLASSIFIED 


SPECIFICITY  AND  IMMUNOSUPPRESSIVE  POTENCY  OF  A RABBIT  ANTIMOUSE  T CELL-SPECIFIC 

Antiserum ^ ' 


f,  MEDICAL  RESEARCH..  PROGRESS  REP*T.>  [ 


A 7 TAKENORI  OCHIAI,  AFTAB  AHMED,  DOUGLAS  M,/$TRONG,  IRWIN.  SCHER,  KENNETH  W.,  SELL 


1975 


— i JU  L^t. Z2L 


13 


jf  Ai  f c s 

35 


sXL'Llzj 


L‘k  mS> 


•Tr.  M F5  1*  5 2 4t0131 1001  Report  No.  4 
/ /$  V.  * I 


'■r  numbers  /ha  f mav  be  « • sf«^,r>.4 


THIS  DOCUMENT  HAS  BEEN  APPROVED  FOR  PUBLIC  RELEASE  AND  SALE:  ITS  DISTRIBUTION  IS 
UNLIMITED. 


TRANSPLANTATION  20(3) : 1 98-21 0,  1975 


( T 


! NAVAL  MEDICAL  RESEARCH  AND  DEVELOPMENT 
COMMAND,  NNMC,  BETHESDA,  MARYLAND  20014 


-J . An  attempt  was  made  to  prepare  a specific  heterologous  rabbit  antimouse  T cell 

■antiserum  (anti-MTLA)  by  absorbing  rabbit  antimouse  thymocyte  globulin  (ATG)  with 
spleen  cells  from  BALB/cMvB,,  mice.  Cytotoxicity  data  showed  that  whereas  ATG  was 
cytotoxic  to  both  T and  B ceils,  anti-MTLA  was  highly  cytotoxic  to  only  T cells. 
Whereas  spleen  cells  treated  with  ATG  and  complement  (C)  failed  to  respond  in  all 
assays  studied,  spleen  cells  treated  with  anti-MTLA  and  C:  (1)  responded  to  the  B 
cell  mitogens  but  failed  to  respond  to  the  T cell  mitogens;  (2)  were  able  to  stimu- 
' late  allogeneic  spleen  cells  but  failed  to  respond  in  mixed  lymphocyte  culture;  (3) 

; failed  to  act  as  T killer  cells  in  the  CML  reaction  but  retained  their  ability  to 
kill  antibody-coated  target  cells;  and  (4)  did  not  cause  graft-versus-host  reaction 
when  injected  in  allogeneic  mice  and  increased  their  survival  significantly.  Further- 
more, anti-MTLA  was  just  as  immunosuppressive  in  vivo  as  ATG  in  its  ability  to  sup- 
press the  immune  response  to  sheep  red  blood  cells  and  prolong  skin  allograft  survival 
Anti-MTLA  was  found  to  be  different  in  specificities  from  anti-e" serum  by  several 
points^  (1)  it  was  cytotoxic  for  T cells  from  both  e-C3H  and  e-AKR  mice;  (2)  it  was  ~- 
highly  '’immunosuppressive  jm  vivo  when  compared  to  anti-e  serum;  (3)  absorption  of  anti 
MTLA  with  mouse  brain  did  not  decrease  the  immunosuppressive  activity;  and  (4)  rabbit 
antimouse  brain  antiserum  failed  to  show  any  immunosuppressive  activity.  >These  data 
indicate  that  anti-MTLA  is  a specific  antiserum  against  a unique  marker  on  T cells 
distinct  from  theje  marker. 
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